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Middle Division: Problems 2 


Ml. The scales of a large fish are made up of arcs of circles with radius r cm. Each row of scales 

overlaps the row below. The scales within a row just touch, with their centres on a straight line. The 
next row of scales, which overlaps the previous row, is r cm above the previous row, with the centres 
of the scales above the points where the scales in the previous row touch. 

What is the visible area of a single scale? 
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Paths from A to B can only proceed upwards or to the right: two example paths from A to B are 
shown. How many such paths are there from A to B that do not go through the centre dot? 


M3. Three sides of a regular polygon with 8 sides are chosen at random. Find the probability that, when 
these sides are extended, they form a triangle containing the polygon. 


M4. A fruit drink manufacturer has a mixture of 100 litres containing w% of pure orange juice. By 
adding x litres of a mixture containing y% of pure orange juice he wishes to produce a mixture 
containing z% of pure orange juice. Find the value of x in terms of w, y and z. 


SEE OVER FOR QUESTION M5. 




SMC 


Mathematical Challenge Problems 2 

MIDDLE DIVISION 2014-2015 

PLEASE USE CAPITALS TO COMPLETE 


SURNAME 


OTHER NAME(S) 
(underline the one 

you prefer) 
SCHOOL 


AGE 


YEAR OF STUDY 


FOR OFFICIAL USE 
Marker 


Marks 


1 

2 

3 

4 

5 









Total 


S 








CUT ALONG HERE 

Please write your solutions on A4 paper and staple the above form to them. 

PLEASE WRITE YOUR NAME ON EVERY PAGE. 

Send your entry through your school to : 

Tadahiro Oh 

School of Mathematics, The University of Edinburgh 
James Clerk Maxwell Building, The King's Buildings, 

Mayfield Road, Edinburgh EH9 3JZ 

For further information on the competition, please see the Information Circular, which has been distributed 
to all secondary schools. Please contact the local organiser, whose name and address are given above, if you 
require a further copy. 


M5. 



A regular hexagon circumscribes a circle which circumscribes another regular hexagon. 
The inner hexagon has an area of 3 square units. What is the area of the outer hexagon? 


END OF PROBLEM SET 2 


CLOSING DATE FOR RECEIPT OF SOLUTIONS : 


13 February 2015 


Look on the SMC web site: 


www.scot-maths.co.uk 

for information about Mathematical Challenge 










